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"1 
'ThiS invefitîon relatesfo am'ethod'of cleanSing 
-'.ticles, afd te'the ïietection" "of "soil in' the form 
Of organic Or 'iorgnic: matter"aering fo the 
sui'face on iadelycIeanseff'aticles. :«More 
çaFticgrly: the invention"teltes to"u"method 
of dCecting otganiccohamlntion':on tood" uten- 
:i by coing'the Srfce "Of: gald'utesfls"th 
dhemical solution Which'uesoEhe-onmi - 
ntg.matter flUOrcë hctëticlly 
der.the iue¢e f"an"appro9rite ght banal, 
such, as ultraviOlét light. 
" .It is an objëct 
means for the" detectin "ofOrgac 
tion n fosd utensilS O"other "acleswi"eed 
d cértainty. 
If  a fher Jec%fthe invention 'pro- 
vde mea for UsileX'atton =that 
hOt require .the"yibf nd Canbe'p- 
ped in the"interval between%he washtng - and 
.ing bf the UtensilswithUt.inffdng 'th 
the ual routine, and. permlttg he-amina- 
tion-.5fall bf'the grticleswàShfftd "of mere- 
.ly a sarnçle portion of-them. 
If is ao an object Of'the.inventfonOprode 
a general mdthod bf îmnsil'.ispectfon"açplicable 
to viruay 1 of. the food"residues; weer r 
hOt of:oleagino, çhOspatdic;srChy; provin, 
or inorgahic-proetn-complex, bhrr. 
dther objct bf.the inçentIo ts to'prode 
a tenil .inspection procede"that cRn-' beRp- 
pliëd With portable epment. 
-A still further objèct is  proide a raptd "afid 
sle mêthod for detécting gesiduesbff detêr- 
gents and germicides, sch as quaternary 
moni compounds, lëft n :ImprOperlyrinsed 
utensfls. 
.Adtional objects Of the invetionwfll be ap- 
pent fromthe sion ereinaer. 
In m. States gnd itieS 'tére ts a-StagUtory 
provion for the .mntnee 
'giec standa& in connëdtioRwit publt od 
Uteils such , retable mllk b5ttles, lk cns, 
mïlk tanks, cook paris, service pIgtes (cerRmic 
and plastic), glasses,silverware, anff thë le. e 
mual or automatic meth6& for wing thëse 
utefls in me esblishments is occionally 
inscient for complete cleansing as deon- 
str-ated by bacteolocal d cther tes mae 
on sle specens Whenbroht to-the cen- 
tral city or Sta tet.lborary. 'Prîorto 
the present invention such .tests bave been in- 
.»olved, - expensive, . and te coing. By 
m of this invention, orgc contamlnation 
.idues .from common: foo. d.the. complex 
inorgac-protein residues from mflk produc 
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"2 
remining "on' the"surface- of- .such utensils may 
.be detected quickly and-surely, even. by-relatively 
unskilled workers. 
Part of these residues remain on the. surface 
5 of the utensils 'in 'the form- of' minute, discrete 
prticles" which are teo small, to-be -readily "seen 
with the naked eye,- orin the :torm -of .rhin films 
WtIieh are hot visible under ordinary.tight, such 
as ïs commonly'used incommercial-inspeCtion. 
10 " Stich - particles and films,, after - being -treatéd 
witha fluorochromematerial, such .as a.fiu0res- 
cent dye, becume easily visible-by .the.-bright 
fluorescent-light they emit under .the-influence 
"of ultravioIet light radiations. The fiuorescence 
15 obtained- in such.cases .. is -. of a character..and 
intensity as" to- be easily "recognized. 
"The " following - example - iltustrates - without 
limiting the" ilvention. 
A  dilute- 'olution -of a-fiuorochrome, such.:as 
20 "fiuorescent"dye;or a mixture of"several ofthem 
is prepared ïn the propersolvent; such aswaer, 
water and glCohol, or-waterWith lkatine ur acid 
salts. Tigeconcentration'of the lïuorochrome ma- 
terial may vary-widely, but in -general -onty a: few 
 25 pgrts pemillior-will be sfficient, and an excess, 
While giving thedesired fluorescent effect, may 
also stain the clean surface of'the utensil. :F0r 
general purposes 50 to 50ff parts of such fiuoro- 
chromes. as primulineorfiuorescent-purple  2G 
0 per- million pàrts ofwater will be round satïsfac- 
tory. It is te be:understoodthat the cordplete 
solution of.thefluorochrome ïstobe"made With 
the. addition .of such other"chemicals as is well 
known te those skîlled inthe art, and that the 
a5 Solution is te be used at thelgroper pi-I, asis 
well knOwll inïthe literature pertaining to ttIis 
subject. 
If the objéct fo be examinéd issmall, suchas 
a,glass,.plate, or f0rk,i may be immersed:în 
40 the solution. If the object is large, such .as a 
milk can or tank, the solution may be applied 
te ifssurface by means of a sprayer or other 
similar device. "This application "of the fluoro- 
chrome solttion may be effected after the ordi- 
45 nary washing process, with a subsequent rins- 
ing bf the Solution, or.it may be applied prior 
.to'the regular Washing operation. " In- the latter 
case'the usual washing and rinsing operations 
remove the excess of the acti?ating golution. 
50 After.he Object is treated as desckibed above, 
i is exposed to ulaviolet light, preferably in .a 
dimly lighted room. If the article is contami- 
 nated ith adhering organic matter-if Will be 
foundthat the fluorochrome has..been adsorbed 
$ on, and/or chemically combined with, the or- 
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ganic matter in such a way that it will resist the 
elïect of te subsequent .rinsing, when the ex- 
cess of uncombined material will wash off. 
Therefore, when the surface so.treated s 
radiated with ultraviolet light the organic matter 5 
with the combined fiuorochrome will fluoresce 
with a distinct color differing from the color 
of the solution itself or the dry remants of the 
solution that may bave been left on a perfectly 
clean surface. A weak solution of primuline for. 10 
example, appears light yellow in daylight bit 
fluoresces with a strong purplish blue under the 
ultraviolet light. However, when if is adsorbed 
on, or chemically combined with, organic marrer 
adhering to the surface of an article, if appears 15 
bright yellowish green or greenish blue in color, 
the hue depending on the composition and age 
of the residues. If if is a streak of fresh milk 
the fluorescent color under the ultraviolet light 
is bright whitish blue, but if the milk is stale, 20 
the coloris less intense yellow; and the complex 
inorganic-protein residues from milk commonly 
known as "milkstone" will show up with a char- 
acteristic yellowish color. 
In any event there is a marked visible contrast 25 
between the clean and the contaminated areas. 
This contrast may be accentuated by rinsing the 
treated utensil so as to remove the unreacted 
fluorochrome from the clean areas. The con- 
trast may be still further accentuated by the use 3O 
of a suitable fllter belote the eyes when making 
the examination. This filter may be a sheet of 
plastic or glass of the proper color characteristic 
held in front of the eyes, or the glass or plastic 
may be fitted to the usual spectacle frame. In 35 
general a yellow, orange, amber, green, or yellow- 
green fllter will be round fo give good contrasty 
results. The selection of the fllter color depends 
upon the fluorochrome used, the specific type of 
soil to be detected on the treated articles, and. 4O 
the visual characteristics of the individual ob- 
server. An additional advantage of using a view- 
ing fllter is that if absorbs the ultraviolet light 
and shields the eyes from the annoyance of the 
fluorescence of some of the interior parts of the 45 
eye itself when exposed to ultraviolet light, and 
also eliminates the visible blue and purple light 
from the ultraviolet source. 
The ultraviolet light may be obtaiffed from a 
sultable light source with an intervening filter, 50 
such as that commonly known as Wood's glass, 
which cuts off most of the visible light as is well 
known to those skilled in the art. Virtually any 
of the ultraviolet lamps commercially available 
are suitable for use in the method of this inven- 55 
tion, as for example, the mercury vapor lamp, 
cadmium, argon, or carbon arc lamps. For the 
purpose of this method I prefer to use a light 
band with the maximum transmission at about 
3600 Angstrom units and with as little visible 6O 
light as possible. 
For the purpose of inspection the examina- 
tion is performed preferably while the article is 
still wet, just after the last rinsing, but with some 
fluorochromes the examination may be made 65 
after the utensil is dry. Some articles treated 
with fluorochromes, such as primuline, will ex- 
hibit the same strong fluorescence after several 
months, and even years. 
An advantage of the invention is ifs general 70 
applicability to various types of commercial uten- 
si]s, whether ceramic, glass, metal, or plastic. 
While some of these materials may be round to 
be naturally fluorescent, no case bas been round 
in which the fluorescent color of the utensil ma- 75 

4 
terial is the same as that o the organic marrer 
residues on its surface. Also, while itis known 
that some food soil residues, such as oleaginous 
films or milk remnants may be naturally fluores- 
cent under ultraviolet light, hot all such residues 
from food will show similar fiuorescence, this 
characteristic depending upon the chemical com- 
position of the solid residues and the state of 
oxidation of the several components, such as the 
rats and oils or other constituents. 
Itis true that by the simple examination of an 
article under ultraviolet light, without treatment 
with a fiuorochrome, some of the food soil residues 
may fluoresce more or less strongly, but others 
will hot show any fiuorescence at all. However, 
v.2th the addition of the fluorochrome chemical 
all of the organic marrer will be brought out by 
the strong fiuorescence of the combination, which 
would hot ordinarily be the case without this 
dition. If is easy to see that while it may be pos- 
sible fo detect some uncleanliness in utensils 
without thë addition of fluorocln'ome materials, 
the only assurance of having a peffectly clean 
utensil cornes from the addition of such material. 
Another advantage of this invention is 
adaptability fo the continuous inspection of ar- 
ticles washed in mechanical washing machines 
with multiple jets and tanks, such as those used 
for washing dishes in restaurants, and those used 
for washing milk shipping cans, in which the 
utensils are treated successively with washing 
solution in one position of the machine and with 
rinsing solution in another position, followed by 
a clear water rinse in still another position along 
the path of travel of the utensil. With machines 
of this type the fiuorochrome solution may be 
applied in one of the intermediate tanks, either 
by spraying if on the utensil separately, or by ad- 
dition to the washing or rinsing solution. The 
ordinary rinsing steps which complete the wash- 
ing operation will remove the excess o applied 
material. In this method ail of the utensils can 
be inspected as they leave the machine without 
any interference with the normal operation of 
the machine, or with the usual operational pro- 
cedure, the only modification being the installa- 
tion of an ultraviolet lamp ai some point con- 
renient to the discharge end of the machine. If 
the machine is of the type having a single tank 
such as is commonly used for dishwashing in 
restaurants, if is preferable to treat the dishes 
belote washing by immersing them in a tank of 
the treatment solution, after which they may be 
put through the washing machine in the usual 
way, the examination of the dishes being made in 
the manner already described. 
While the procedures already described are 
tended to be carried out by observing the emitted 
fluorescence of the treated material with the bu- 
man eye, if is also within the scope of the inven- 
tion to provide any other light-sensitive receptor, 
such as a photo-electric cell means, to observe 
the condition of the articles under examination. 
Such light-sensitive means may also include 
means which will signal the condition of the ar- 
ticles, or perform some function such as to set 
aside unclean articles as they pass by the re- 
ceptor. 
Wherever, in the specification and in the 
claires, the word fluorochrome is used itis meant 
to include a chemical substance that, while not 
being a dye as commonly described in the litera- 
 ture, by virture of its composition or dilution wiil 
react with other substances to cause the resultant 
product to fluoresce under ultraviolet light. This 
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rèaction..may.bechemical, physico-chemicat, or ' 
simplF phySicaL These substanceS-.may, or may 
hot :hvea,viSible color undér ordinary light, such 
as -' Weak. solutionSof bet ethyl: umbeliferbne, 
l-Sal,, primulinë,.'and the variousderiVativeS of 5 
stilbëne di« or- tri-sulphonic acid. By."flu0res- 
cent dye" is meaii an ordinary dye tla will 
cause ' the substanceormaterial if iS adsorbéd on, 
or asorbed òy, to  exhibit: flu0rescence .under 
traviolet ligl.. The word"fluorochrome" is also 10 
intefided-to  c0ver "fluorescent dyes." The phe- 
nomenon of fluorescence is hot ïurçher described 
as it is well known to those ïamiliar with the 
literature on the subect. 
For the purpose of this method a large number 15 
of fluorochromes can be used, among which iay 
be mentioneg the following material§ which are 
listed in he "Colour Index," a publication of the 
Brih Society of Dyerg and Còlourisf. The 
numbers  following the initials "C. L" refer tbthe 20 
identification.in the "Index-." 
C. I 127 geranin G 
C. I. 365 direct brilliant yellow- - ...: 
C. I. 371 acriflavin 
C. I. 622 diazine fast yellow 25 
C. I. 654 diazo fast yellow 2G 
C. I. 655 auramin O or OO 
C. I. 749 rhodamine B 
C. I. 793 phosphine GN 
C. I. 812 primuline 30 
C. I. 813 titan yellow 
C. I. 816 thioflavine S 
The following maerials are representative of 
those which bave no "Colour Index" reference 35 
number because they are either too newly devel- 
oped, not well deflned, or not classed as dyestuffs: 
esculin 
eosine 
R-sali .4 0 
acridines 
berberine 
anhracene 
berberine sulphate 
sulpho rhodamine 
derivatives of stilbene 
bea methyl umbeliferone 
acetate fluorescent blue I 
clcomine fluorescent violet 2G 
euchrysine 
quinine sulphaçe 
tinopal BVA 
chrysorubine 
phosphine 21N 
thioflavine TG 55 
If will thus be seen that the invention pro- 
rides a ready meaus for insieiting and testing 
ïood utensiiS with portable equipment thereby 
eliminating the necessity of taking specimens 
of the utensils to a central testing laboratory. 6O 
If iS to be understood that this invention is 
hot limited to the embodiments disElosedæ which 
are given by way of example, but that this in- 
vention may be modifled and varied by those 
skflled in the art. The invention is fo be con- 65 
strued broadly and limited only by the annexed 
claims. 
I claire: 
1. The method of examining a surface fr vis- 
ually undetectable organic contamination that 70 
includes the steps of treating the surface with 
an excess of chemical solution that is seleitively 
sorbed by the organic contamination and rinsing 
the surface fo remove the excess solution hot 
sorbed fo cause said contamination fo become 75 

visualty evident, and. distinct,- îrom ç .portions. 
the surface no. so contaminatd-: whe exposed 
t6-an appropriate light band: 
2: Th methoi of eXamining- a food  uterisiY 
for viSualty undetectable organic contamination. 
that includes the steps of coating t-he appropriate 
surfaceof said utensil with a fluorochrome-chemi- 
cal excitable by an appropriate light hand, 
rinsing said s-ur,face, and exposing, the t,hus 
treaed surface to such light, whereby any  or- 
ganic contumination on said surface wili: be 
caùsed to fluoresce in visual effect different, from 
that-of said-fluorochrome chemilat or said con 
tamination alone, whereby the extent and char- 
acier of said contumination-will be empha.sized. 
3; The method .according o, claLm 2 fn whicl 
the light, band is essentially ultraviolet. 
4. The mettiod according fo clàim 3 in. whicti 
the fluorochrome chemical is applied, in.. diluée 
aqueous solution: 
5. The method according fo- cltim 4 in. which. 
the utensil is rinsed in water following the ap- 
plication oï fluorochrome chemical. 
6. The method- according fo claire 5 in whiCh 
 light fm the-ultraviolet light excied surface" 
is passèd throug.ti a contrasting filter and there-. 
after transmitted fo a light sensitive receptm 
means. 
. The method according to claim 6 in which 
the fluorochrome chemical is primuline. 
8. The method of examining a non-absorbent 
ïood utensil for contamination by organic 
teriais which are normally invisible by contrast 
with the surface of said utensil that includes 
the steps oÏ coating the appropriate surface of 
said utensil with a fluorescent dye which is a 
member of the group of thiazole dyes fo react 
with said contamination, rinsing said surface, 
and exposing the surface thus treated fo essen- 
tially ultraviolet light, whereby any organic 
contamination on said surface will be caused 
fo fluoresce in accordance with ifs deterioration 
in a manner characteristic of said reaction and 
different from the ,uncontaminated surface. 
9. The method of examining a non-absorbent 
food utensil for contamination by organic ma- 
terials which are normally invisible by contrast 
with the surface of said utensil that includes the 
steps of coating the appropriate surface of said 
utensil with a fluorochrome chemical which is 
a derivative of stilbene fo react with said con- 
tamination, rinsing said surface, and exposing 
the surface thus treated fo essentially ultra- 
violet light, whereby any organic contamination 
on said sur,face will be caused fo fluoresce in 
accordance with its deterioration in a manner 
characteriStic of said reaction and different from 
the ,uncontaminated surface. 
 10. The method of detecting milk residues on 
a surface which comprises the steps of coating 
the. surface with a weak aqueous solution of 
primuline, rinsing the surface with water and 
exposing the surface fo ultraviolet light. 
11. The method of cleansing articles which 
bave been subjected fo contact with milk in- 
cluding the steps of applying a fluorochrome 
solution to the surface of the article in connec- 
tion with a rinsing operation, performing another 
rinsing operation on the article suiïicient fo 
remove excess fluorochrome solution, and 
posing the surface of the article to ultraviolet 
light to detect milk film on the surface thereof. 
12. The method of cleansing articles used for 
handling food in which the articles are sub- 
jected fo a washing and a rinsing operation 
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including the steps of incorporting  fiuoro- 
chrome solution in. the hing solution, nd 
exposing the surface of the rtic!e to ultraviolet 
light after said rinsing opertiofi to detect 0r- 
ganic contamination. 5 
13. The method of cleansing articles used for 
handling food in which the articles are subjected 
fo a washing and a rinsing operation including 
the steps of incorporating a fluorochrome solu- 
tion in said rinsing solution, performing another 10 
rinsing operation on the article with clear water0 
and exposing the surface of the article to ultra- 
violet light to detect organic contamination. 
14. The method of cleansing articles used for 
handling food in which the articles are subjected 
to a washing and a çlear water rinsing operation 
including the steps ol applying a fluorochrome 
solution to the surface of the article before 
performing said washing operation, and exposing 
said article to ultraviolet light after said rinsing 2  
operation is performed to detect the presence of 
organic contamination. 
15. The method of detecting thin films of 
quaternary ammonium compounds adscrbed on 
the surface of an article which includes the 25 
stepS of coating the surface of said article with 

a dilute solution of a fluorochrome chemical 
which is a member of the thiazole group adapted 
to make said film fluorescent, rinsing the excess 
of said solution from the sur.ace with water0 
exposing said treated surface fo ultraviolet light0 
and observing sid surface through a contrasting 
fllter whereby an adsorbed film of material will 
be recognized by the character of ifs fluorescence. 
16. The method according to claire 15 in which 
the fiuorochrome chemical is primuline. 
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